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Abstract: This paper aims to highlight the comparative aspects of the splanchnocranium, in two species that 
were not detailed in Romanian literature: the brown bear (Ursusarctos) – a protected species, and the 
lion(Pantheraleo). The lion is a mammal from theFelidaefamily, the 2nd largest feline after the tiger, while 
the bear is a particularly strong predator representative for the Romanian wildlife, belonging to theUrside 
family. For this study we have used two bear skulls and two lion skulls, all belonging to the Museum of the 
Comparative Anatomy Discipline of the University of Agricultural Sciences and Veterinary Medicine of 
Cluj-Napoca. The skulls were obtained through the usual techniques of osseous pieces processing.  
Following the examination, we have noted that adult bears have massive skulls. The line of the common 
profile of the nasal, frontal and occipital bones is relatively smooth, rising and falling progressively in the 
cranio-caudal direction. The cranial cavity is small, flattened and elongated. The incisors are well developed, 
and the canines are large and curved. The molars of the superior maxillary present a progressive 
development in the cranio-caudal sense, while the inferior dental arch has weakly developed first and last 
molars. The two diastemata are of considerable length. The lion’s skull has an elongated profile, the frontal 
region slightly fattened, a short post-orbital region, and the cranial cavity has thicker bones, protecting the 
brain. The nasal openings are large. The maxillary is strong, accommodating a number of 30 teeth. The four 
canines are long, to help suffocate the pray. The incisors are small, but the carnassials are like a scissor’s 
blade, in order to cut the meat. The bear skull is more massif than the lion’s, which in turn is more elongated. 
 




The brown bear, whose scientific name is Ursus arctos, is spread mostly in Eurasia and 
North America. The brown bear is omnivorous, its main source of food being fish and roots of 
various plants. In addition, it also feeds on small mammals and occasionally preys on larger 
animals such as deer. Over 15 variations of brown bear were identified, totaling nearly 200,000 
individuals. The most common subspecies is the "common" brown bear (Ursus arctos arctos), 
present mainly in Eastern Europe. Russia hosts 120,000 brown bears, while the Carpathian 
Mountains are the second habitat in numbers in Europe with approximately 5,000 bears. In 
France and Spain, brown bears are endangered and in the British Isles this species is extinct. 
The Lion is part of the Felidae family and one of the four large cats of the Panthera 
species, along with the tiger, panther and wild leopard. Wild lions live in the open steppes of 
Africa and western Asia. They form in their areal different subspecies, which were previously 
considered as separate species: Cape Colony lion, Barbary lion, Senegal lion, etc. What 
differentiates the breeds between them is the mane, which develops in the male as a secondary 
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sexual character and lacks in the female. Lions can live about 10-14 years in the wild and up to 
20 years in captivity, they generally live isolated in a limited territory, in large groups (up to 40 
individuals). The English word "Skull" is derived from the Norse "Skalli" meaning bald. 
In this study we proposed a comparative description of the splahnocraniumof the two 
wildlife species. It can be said that in recent years very little attention has been given to this study 
in literature. The bone complex of the face is generally more developed than the neurocranium. 
The splahnocranium forms the bony walls of the nasal cavity and the mouth, which 
house organs that belong to the respiratory and digestive apparatus. Facial bones are paired and 
unpaired. The paired bones are the nasal bones, the lacrimal bones, the zygomatic bones, the 
maxillae, the incisive bones, the palatine bones, the pterygoid bones and the mandible. The 
vomer bone is the only unpaired bone. The cranium bones are flat bones, lacking bone marrow 
and sutured together, they delimit cavities which shelter apparatus and systems. 
 
MATERIAL AND METHODS 
 
Comparative studies were performed on four skulls, two of brown bears (Ursus arctros) 
and two of lions (Panthera leo), both belonging to the Department of Comparative Anatomy 
museum collection of the University of Agricultural Sciences and Veterinary Medicine of Cluj-
Napoca. The methods used were classic, starting with the segmentation of the corpse, then 
storing and freezing it at -18ºC. The skull was subjected to thermal processing in the autoclave, 
boiling in detergents and degreasing solutions at low heat to avoid the destruction of joints. 
Anatomical investigation was followed by photography. 
 
RESULTS AND DISCUSSION 
 
1) The nasal bone:  
Brown bear (Ursus Arctros)- It is a paired bone, wide, almost triangular, with an oral 
situated base, whose circumference articulates aborally with the frontal bone, laterally with the 
nasal processus of the incisive bone, and medially with its congener.   
 
   
 
Fig. 1 Nasal bone, bear                                 Fig. 2 Nasal bone, lion 
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The naso-turbinal ridge stems from the suture of the nasal bone with the nasal porcessus 
of the incisive bone. The oral border ends aproximatively straight.  
Lion (Panthera Leo) - In this species, it is also a flattened bone, of triangular shape, who 
articulates with aborally the frontal bone, laterally with the maxilla, and latero-cranially with the 
nasal processus of the incisive bone. Its oral borderpresents an obvious bowing shaped as a comma.  
 
2) The lacrimal bone:  
Brown bear (Ursus Arctros) – It is a paired bone of the splahnocranium, that takes part 
in forming the contour of the cranio-medial section of the orbit. It presents only a lacrimal 
segment, and no facial segment. On its surface, we have identified the lacrimo-nasal ostium.  
Its circumference articulates with the frontal, zygomatic andmaxillary bones.  
Lion (Panthera Leo) – As in the bear (Ursus Arctros), it presents only the lacrimal 
segment. The cranial edge presents a very well developed lacrimal tubercle. The lacrimal bones 
presents aborally the orifice of the lacrimo-nasal duct.  
It articulates with the frontal, maxilla and zygomatic bones.  
 
  
Fig.3 Lacrimal bone, bear   Fig.4 Lacrimal bone, lion 
 
3)The zygomatic bone:  
Brown bear (Ursus Arctros) - It is a paired bone, that takes part in forming the aboral 
segment of the face and of the orbit. It has a facial and an orbital segment.  Its temporal processus 




Fig.5 Zygomatic bone, bear 
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Lion (Panthera Leo) - In the lion, the zygomatic bone has a quadrilateral shape.  
The temporal processus of the zygomatic bone is well developed and presents a sharp 
edge. The frontal processus is better developed that in the bear, but, because of the developmentof 




Fig. 6 Zygomatic bone, lion 
 
4)The maxilla:  
Brown bear (Ursus Arctros) – The superior maxillary or maxilla is the most developed 
bone of the facial massif, approximately triangular shaped, that articulates by its circumference 
with several bones: incisive bones, frontal bone, lacrimal bone, zygomatic bone, palatine bone 
and vomer bone. At the dental edge of the maxilla, we noticed the presence of dental alveoli for 
the teeth: one canine, one vestigial tooth, two premolars and one molar. 
Also, one of the samples presents a vestigial tooth behind the canine, but referring to the 
literature, we concluded that it is only a dental anomaly with supernumerary teeth. On the 
external face of the jaw, we noticed the presence of the infra-orbital hole representing the 
maxillo-incisive canal opening. On the medial face, the maxilla presents the palatine apophyses 




Fig.7 Superior maxillar, bear 
 
Lion (Panthera Leo) - Just as in the bear (Ursus Arctros), the maxilla is the most 
developed bone of the facial massif. The external face presents an infraorbital foramen, which is 
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very developed and placed near to the orbit’s edge.  The dental edge presents the dental alveoli 
for three incisors, one canine, one vestigial tooth, one premolar and one molar.  
The maxilla’s circumference touches the incisive bone, the nasal bone, the frontal bone, 




Fig.8 Superior maxillar, lion 
 
5) The incisive bone:  
Bear (Ursus Arctros) - It is a paired bone, with a dorso-ventrally flattened body; it presents 
two apophyses, a nasal crest and a palatine crest. The body of the incisive bone presents a convex 
external face, which comes in relation to the upper lip, and the opposite side is slightly concave and 
corresponds to the mouth. The rostral edge presents three teeth alveoli for the upper incisors and the 
suture with its symmetric generates the inter-incisive fissure. The nasal apophysis comes into 
contact with: the nasal bone, the frontal bone and the maxillary bone. Between the palatine 
apophyses of the incisive and the maxilla arises the palatine fissures, which are oval. 
Lion (Panthera Leo) – It is a paired bone, with a rounded shape. It has two apophyses: a 
nasal apophysis and a palatine one. The rostral portion shows three dental alveoli for the upper 
incisors and a very clearly defined space for the frame of the lower canine. The nasal apophysis is 
much less developed compared to that of the bear. It articulates with the nasal bone and the 
maxilla. The palatine apophysis and the maxilla form the palatine fissures, of rounded shape. 
 
   
Fig.9  Incisive bone, bear     Fig.10  Incisive bone, lion. 
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6) The palatine bone:  
Bear (UrsusArctros) - It is a paired bone, circumscribing thechoane and presents two 
parts: a horizontal and a vertical segment. The vertical segment takes part in contouring the 
palatine duct. The horizontal segment has a triangular shape, which participates in the formation 
of the hard palate. The oral palatine foramen belongs to this segment.  
Lion (Panthera Leo) – It is a paired bone, circumscribing the choane. The aboral border 
of this bone ends straight, while in the bear, it ends rounded. The oral palatine foramen is formed 
by the horizontal segment of the palatine bone and the palatine processes of the maxilla. 
 
   
          Fig.11  Palatine bone, bear.                Fig.12  Palatine bone, lion. 
 
7) The vomer bone: 
Bear (Ursus Arctros) - It is the only unpaired bone of the splanchno-cranium and has the 
shape of a groove probe, which traverses dorsally the choane. The aboral segment is much 
widened. The cranial segment looks like a groove which sutures to the median palatine 
symphysis. At this level the blade of the septum is perpendicularly placed.  
Lion (Panthera Leo) - Sameas in the bear, it is an unpaired bone, with the same aspect of 
a groove probe, with a widened aboral extremity. Regarding the shape of this bone, there are no 
major differences between the two studied species. 
 
   
Fig.13  Vomer, bear                                   Fig.14  Vomer lion 
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 8) Pterygoid bone: 
Bear (Ursus Arctros) – It is a bone attached to the medial face of the pterygoid processus 
of the sphenoid and of the vertical blade of the palatine bone. Together with the perpendicular 
segment of the palatine bone, it limits laterally the choanes (Damian și col., 2001) 
Its caudal segment, which is free, ends as a styloid apophysis. 
Lion (Panthera Leo) – IN this species, the pterygoidbone is much more delicate than in 
the bear. Its caudal segment ends with a very developed apophysis.  
 
   
Fig.15  Pterygoid bone in the bear.          Fig.16  Pterygoid bone in the lion. 
 
9) The mandible: 
Bear (Ursus Arctros) – It is a paired bone in this species. The body of the mandible presents 
the dental alveoli for the three inferior incisors and for one canine. The branches of the mandible 
present a horizontal segment and a curved segment. The mileen line is prominent in the horizontal 
segment, which is poorly developedClose to the incisors, there are two mental foramina present. The 
dorsal border corresponds to the dental alveoli: three incisors, one canine, two premolars and one 
molar. Between the incisors and the premolars there is a space devoid of alveoli, called the diastem, 
which has a prominent geneen line. In this species, the vascular notch is missing.  
 
   
 
Fig.17 Mandible, lion      Fig.18 Mandible, bear 
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The curved segment continues the horizontal one. The angular processus is noticed to be 
well developed and oriented dorsally. The pterygoid fossa is poorly developed, and at tis level we 
see the mandibular foramen, preceded by a vasculo-nervous duct. The lateral face of the branch 
presents a prominent masseter fossa. The mandibular condyle iselongated latero-medially and 
displaced ventrally. It presents a prominent coronoid processus, oriented vertically. The sigmoid 
notch, placed between the condyle and the coronoid processus is smooth.  
Lion (Panthera Leo) – This is a paired bone too. In the lion, the geneen line is highlighted 
weaker than in the bear. The masseter fossa is ventrally delimited by a bony threshold, being 
more emphasized than in the bear. The pterygoid fossa is smooth and presents the mandibular 
foramen. The mandibular condyle is displaced ventrally, while the coronoid process is developed 
and directed slightly caudally. The sigmoid notch is more visible than in the bear and the angular 




The nasal bone: a major difference is noticeable on the oral border; in the bear it ends 
rather straight, while in the lion it presents an obvious curvature shaped as a comma; 
The lacrimal bone: both species present only the lacrimal segmetn. The lion presents on 
the cranial border a well developed lacrimal tubercle, while the bear has none.  
The zygomatic bone:the bear, presents a tubercle on the temporal processus,unlike the 
lion, whose processus has a sharp end. The frontal processus of the bear is poorly developed, 
incomplete, while the lion’s is developed and tends to close the arch.  
The upper maxillary bone: the infra-orbital foramen in the lion is a lot larger in the lion 
and is situated at a very small distance from the edge of the orbit. The dental formula in the bear 
has a smaller number of teeth in the bear than in the lion (5/7).  
The incisive bone: in the bear, the body is flattened dorso- ventrally, and the lion’s has a 
rounded shape. In the lion, the nasal processus doesn’t touch the frontal bone, but it does in the 
bear. The palatine fissures in the bear has an ovoid shape and they are round in the lion.  
The palatine bone: the aboral border in the bear ends straight, while in the lion, it ends 
rounded.  The vomer bone: in both species, this bone has the shape of a groove probe. 
The pterigoid bone: in the lion, this bone is finer than in the bear, but the caudal segment 
is developed in both species; in the bear, it has the shape of a styloid processus. 
The mandible: in the bear, the line mileena is underdeveloped. The angular apophysis 
faces dorsally, while the lion's angular apophysis is directed caudo-medially. The masseter fossa 
is highlighted in lion. The mandibular condyle of the bear is elongated lateral-medially and in the 
lion it is displaced ventrally. The sigmoid notch is more visible in the lion than in the bear. 
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